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LOUDSPEAKER AND METHOD FOR MANUFACTURING THE SAME 



TECHNICAL FIELD 

The present invention relates to a loudspeaker used for various acoustic 
equipment and a method for manufacturing the same. 



BACKGROUND ART 

1 0 Fig. 5 is a sectional view showing a configuration of a conventional 

loudspeaker. In Fig. 5, a magnetic circuit having annular magnetic gap 24 is 
constructed by combining and bonding magnet 21, plate 22 and yoke 23. 
Frame 25 is coupled to this magnetic circuit. Voice coil 26 is movably fitted 
into magnetic gap 24 provided in the magnetic circuit. Diaphragm 27 is 

1 5 adhesively bonded to voice coil 26 at its inner peripheral portion, and to frame 
25 at its periphery via roll-shaped first edge 28 that is adhesively bonded to the 
periphery of diaphragm 27. Suspension holder 29 is adhesively bonded to the 
middle portion between the inner periphery and outer periphery on the rear 
side (the side of the magnetic circuit) of diaphragm 27 at its inner peripheral 

20 portion, and to frame 25 at its periphery via roll-shaped second edge 30 that is 
adhesively bonded to the periphery of suspension holder 29. Dust cap 31 is 
adhesively bonded to the front surface side of diaphragm 27 so as to cover voice 
coil 26. 

In the thus configured conventional loudspeaker, since first edge 28 and 
25 second edge 30 were symmetric and similar to each other, harmonic distortion 
of the speaker was reduced. 

Note here that as information of prior art document relating to the 
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invention of this application, for example, Japanese Patent Unexamined 
Publication No. 2004-7335 is known. 

The above-mentioned conventional loudspeaker, however, had the 
following problems. That is, the conventional loudspeaker was manufactured 
5 by the following method. To frame 25 coupled to the magnetic circuit, second 
edge 30 adhesively bonded to the periphery of suspension holder 29 was 
attached with adhesive, followed by drying and curing thereof. Thereafter, 
adhesive was applied to adhesion portion 29a and diaphragm 27 was disposed 
thereon so as to couple the inner peripheral portion of suspension holder 29 to 
1 0 the rear surface of diaphragm 27. The adhesive applied to adhesion portion 
29a of suspension holder 29 was a heating and drying type adhesive, which 
needed about 30 minutes of curing time. Therefore, productivity was bad. 
Furthermore, equipment for heating and drying is large, thus raising the cost of 
a loudspeaker. 

1 5 Note here that since the change of such a heating and (hying type 

adhesive to adhesive capable of being cured for a short time may be a factor 
affecting the property of a loudspeaker, adhesives cannot be changed easily. 

SUMMARY OF THE INVENTION 

20 The object of the present invention is to provide a loudspeaker and a 

method for manufacturing the same capable of improving the productivity and 
reducing the price by solving the above-mentioned problems with a prior art. 

In order to achieve the above-mentioned problems, the present 
invention provides a speaker comprising a magnetic circuit having an annular 

25 magnetic gap, a frame coupled to the magnetic circuit, a voice coil movably 
fitted into the magnetic gap, and a diaphragm coupled to the frame at its 
periphery via a first edge, wherein a suspension holder extending downward 
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from a middle portion between an inner periphery and an outer periphery on a 
rear surface of the diaphragm is integrated with the diaphragm; and the 
periphery of the suspension holder is coupled to the frame via a second edge 
that is symmetric and similar to the first edge. 
5 According to such a configuration, adhesion work between the 

suspension holder and the diaphragm as well as heating and drying work of 
adhesives are not required, thus enabling the productivity to be considerably 
improved and production equipment and space to be reduced. 

1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing a configuration of a loudspeaker in 
accordance with a first exemplary embodiment of the present invention. 

Fig. 2 is a sectional view showing a main portion of the loudspeaker in 
accordance with the first exemplary embodiment of the present invention. 
1 5 Fig. 3 is a sectional view showing a main portion of a loudspeaker in 

accordance with a second exemplary embodiment of the present invention. 

Fig. 4 is a sectional view showing a configuration of a loudspeaker in 
accordance with a third exemplary embodiment of the present invention. 

Fig. 5 is a sectional view showing a configuration of a conventional 
20 loudspeaker. 

REFERENCE MARKS IN THE DRAWINGS 

1 magnet 

2 plate 
25 3 yoke 

4 magnetic gap 

5 frame 
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6 voice coil 
7, 12 diaphragm 
8 first edge 
9, 13 suspension holder 
5 10 second edge 

11 dust cap 
12a engaging portion 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

1 0 (FIRST EXEMPLARY EMBODIMENT) 

Fig. 1 is a sectional view showing a configuration of a loudspeaker in 
accordance with a first exemplary embodiment of the present invention; and 
Fig. 2 is a sectional view showing a main portion thereof. In Figs. 1 and 2, a 
magnetic circuit having annular magnetic gap 4 is constructed by combining 

1 5 and bonding magnet 1, plate 2 and yoke 3. Frame 5 is coupled to the magnetic 
circuit at its center. Furthermore, voice coil 6 is movably fitted into magnetic 
gap 4 provided in the magnetic circuit. 

Suspension holder 9 is formed in a cylindrical shape on the rear surface 
side of diaphragm 7 so as to be integrated with diaphragm 7. Diaphragm 7 is 

20 adhesively bonded to voice coil 6 at its inner peripheral portion, and to frame 5 
at its periphery via roll-shaped first edge 8 that is adhesively bonded to the 
periphery of diaphragm 7. Furthermore, cylindrical suspension holder 9 is 
provided extending in a cylindrical shape widening downward from the middle 
portion between the inner periphery and outer periphery on the rear surface of 

25 diaphragm 7, that is, on the side of the magnetic circuit. Furthermore, 

cylindrical suspension holder 9 is adhesively bonded to frame 5 at it periphery 
via roll-shaped second edge 10 that is adhesively bonded to the periphery of 
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cylindrical suspension holder 9. Diaphragm 7 integrated with cylindrical 
suspension holder 9 is formed of resin in order to realize its structure. An 
example of the preferable resin may include polypropylene resin. 
Furthermore, dust cap 11 is adhesively bonded to the front surface side of 
5 diaphragm 7 so as to cover voice coil 6. 

In the thus configured loudspeaker according to the present invention, 
cylindrical suspension holder 9 disposed on the rear surface of diaphragm 7 
extending downward is integrated with diaphragm 7, and the periphery of 
suspension holder 9 is coupled to frame 5 via second edge 10. Thereby, 
1 0 adhesion work between the suspension holder and the diaphragm as well as 
heating and drying work of adhesive are not required, thus providing a special 
effect of enabling the productivity to be considerably improved and production 
equipment and space to be reduced. 



1 5 (SECOND EXEMPLARY EMBODIMENT) 

In the loudspeaker of the first exemplary embodiment, the diaphragm is 
integrated with the cylindrical suspension holder, whereas in this exemplary 
embodiment, cylindrical suspension holder and diaphragm are configured as 
separate parts, and then the cylindrical suspension holder and the diaphragm, 

20 which were configured separately, are coupled and thereby integrated with 

each other. Since other configurations except for this are the same as those in 
the first exemplary embodiment, the same reference numbers are given to the 
same parts, and detailed description thereof is omitted. Hereinafter, only the 
different parts are described in detail with reference to the drawings. 

25 Fig. 3 is a sectional view showing a main portion of a loudspeaker in 

accordance with a second exemplary embodiment of the present invention. In 
Fig. 3, engaging portion 12a has a concave shaped cross section and is provided 
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in an annular shape in the middle portion between the inner periphery and the 
outer periphery on the rear surface of diaphragm 12. Suspension holder 13 is 
formed in a cylindrical shape widening downward, and the upper side thereof is 
engaged into the engaging portion 12a provided on the rear surface of 
5 diaphragm 12 and coupled thereto, and thus suspension holder 13 and 
diaphragm 12 are integrated with each other. 

Furthermore, diaphragm 12 and suspension holder 13 are formed of 
resin, respectively, and engagement between diaphragm 12 and suspension 
holder 13 is carried out by welding. An example of the preferable resin to be 

1 0 used may include polypropylene resin. 

The loudspeaker configured as in the second exemplary embodiment is 
manufactured by the following manufacturing method. That is to say, the 
method for manufacturing the loudspeaker according to the present invention 
comprises the steps of molding a diaphragm and a suspension holder with resin 

1 5 separately, coupling the molded diaphragm and the molded suspension holder 
so as to be integrated with each other, and integrating the resin-molded 
diaphragm and the resin-molded suspension holder with each other by welding. 

In the loudspeaker manufactured by the above-mentioned 
manufacturing method of the second exemplary embodiment, cylindrical 

20 suspension holder 13 and diaphragm 12 are configured as separate parts. 
Thereby, as compared with the diaphragm that is integrated with the 
cylindrical suspension holder in the loudspeaker of the first exemplary 
embodiment, a configuration of a molding die can be simplified to thus improve 
the molding property. Furthermore, by engaging suspension holder 13 into 

25 engaging portion 12a provided on the rear surface of diaphragm 12, accurate 
positioning can be carried out. Therefore, the same effect as that in the first 
exemplary embodiment can be obtained without problems in the dimensional 
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accuracy. 

Note here that in the second exemplary embodiment, the case in which 
diaphragm 12 and suspension holder 13 are coupled to each other by thermal 
welding was described. However, the present invention is not limited thereto. 
5 In addition to welding using heat etc., coupling with adhesive or mechanically 
coupling and further combination thereof may be employed. 

Furthermore, in the second exemplary embodiment, a configuration in 
which diaphragm 12 is provided with engaging portion 12a into which 
suspension holder 13 is engaged was described as an example. However, the 
10 present invention is not limited thereto, and an engaging portion may be also 
provided on suspension holder 13 so that both are engaged with each other. 

(THIRD EXEMPLARY EMBODIMENT) 

In this exemplary embodiment, the directions of the rolls of the first 

1 5 edge and the second edge are allowed to be different from those in the 
loudspeaker according to the first exemplary embodiment. Since 
configurations except for this are the same as those in the first exemplary 
embodiment, the same reference numbers are given to the same parts, and 
detailed description thereof is omitted. Hereinafter, only the different parts 

20 are described with reference to the drawings. 

Fig. 4 is a sectional view showing a configuration of a loudspeaker in 
accordance with a third exemplary embodiment of the present invention. In 
Fig. 4, first edge 8 is adhesively bonded to the periphery of diaphragm 7, and 
second edge 10 is adhesively bonded to the periphery of suspension holder 9. 

25 First edge 8 and second edge 10 have semicircular roll shape, respectively, and 
they are symmetric and similar to each other. This configuration is the same 
as that in the first exemplary embodiment. However, in the third exemplary 
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embodiment, the roll of first edge 8 extends upward and the roll of second edge 
10 extends downward. 

With such a configuration, since the above-mentioned roll portions are 
away from or close to each other, traces accompanied by the amplitude of the 
edges are equivalently increased so as to increase the rigidity. Thus, the 
rolling phenomenon of voice coil 6 is further suppressed. 

INDUSTRIAL APPLICABILITY 

In the loudspeaker according to the present invention, since a 
suspension holder and a diaphragm are integrated with each other, a drying 
step of a heating and drying type adhesive is not required. Thus, the speaker 
of the present invention has an effect of enabling the productivity to be 
considerably improved and production equipment and space to be reduced. In 
particular, the loudspeaker of the present invention is useful to loudspeakers 
for automobile use. 



